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II A letter from Mr Anthonf van Leuwetl- 
hoek, f. R. S. concerning feme Infers ob^ 
Jerved by him him on Fruit* Treef. 

Delft, 0(Slob. 25. 1700. 

Y laft was of the 7th of the laft month, which I 
hope is come fafe to your hands 5 I take the li- 
berty again of fending you thefe my poor Obfervati- 
ons, with the Figures annexed. 

We have not for many years obferv'd about this 
Town the Fruit-trees more loaden with Bloflbms than 
this laft Spring, nor at the fame time more cover'd 
with a fort of Black Flies, which appeared to me leJOSr 
than thofe of former years. 

This induced me to take fome of the Leaves of the 
Trees, and fome of the Bloflbms of a Quince Tree, 
that had a great many of thofe Black Flies upon them, 
and put them into a Glafs Tube in order to make my 
obfervations of them, and the rather becaufe many 
were of opinion, that from the Eggs of thefe Flies 
would proceed fuch a great number of little 
Worms or Maggots, as would deftroy all the Fruit on 
the Trees- 

I obferved that thofe Flies would not live above two 
days, and that fome of them had hid a great number 
of longifh Eggs. 

The reafcn why they liv'd no longer, I thought 
might be the want of Food, therefore f was refolved 
to obferve what the Flies did, as they far upon the 
Leaves of the Plumb-trees, and found th^t they had in- 
(inuated themlelvesinto the corl'd leaves of the Trees. 
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The Leaves of thefe Plumbs.and of other Fruit.Treer 
were covered with a great number of fmall Creatures, 
that are frequently found on the Leaves of Currant and 
Cherry-Trees, which fort of Creatures we here call 
Lice, fome of them being Green, and others which 
are fometioies lefs, and of another (hape, blackifh, and 
both forts in time become Flies. 

Having obferv'd this, \ was thinking at firft, whe- 
ther thoie Flies above-mentioned did not come to the 
Trees, and particularly to the Plumb and Cherry-Trees 
only to get their Food, which I took to be thote young 
Lice, which were there in vaft numbers, and many of 
them no bigger than the fmalleft Sand. . But look- 
ing more narrowly into the matter, \x, appeared clearly 
to me, that they did thefe little Creatures no harm, 
but came to lick up, as it were, with thofe Inftruments 
which they have on the fore-part of their Head, be- 
tween and about thofe little Creatures, ds gins en weder, 
bachpardi and forwards^ the moifture that comes out of 
the Leaves, and that which comes out of the little 
holes, which thofe Lice with their infiruments alfo 
bore thro the Leaves, and from whence they extrad 
tlieir nourishment. 

On the 2othof My/, Ipluck'd four little Leaves off 
a Plumb-Tree, upon which were 36 of thofe Black 
Flies, befidcs fome hundreds of thofe little Creatures 
we call Lice, and amongft them feveral little ones that 
were newly come out of their Mothers Belly ^ all thefe 
with the Leaves I Ihuc up in a Glafs Tube- 

Of the 36 Flies moft of them were Females and had 
their Eggs in them, except one that had laid hers a- 
guinft the fides of the Tube. 

Amongft thefe Flies I found two forts, with this 
difference, only that ihQ Hoorn PI kfen^ wherein their 
Eyes are placed, were in fome of them four times as 
big as in others.. 

Here 



( 66i ) 

Here I obferv'd that thefe Flies had not hitherto 
ondamagd either the Leaves or BlolToms of theTrees. 

I was confirmed in this opinion, after I had ftridly 
examia'd the Inftruments which thefe Fhes have on 
their Head, and found that they were not of a fit fliapc 
to bore into Leaves 5 from whence i concluded that 
tiiefe Black FHes got their Nourilhment only from the 
Juice or Sap that flows out of the Leaves. 

As the Glafs Tube was Blown together at one end, 
and fo ftopt with a Cork at the other, that there might 
be a Free Faffiige for the Air, I obferv'd that even that 
Paflage was fo ftopt by the Perfpiration of the Leaves, 
the Flies, and the other little Creatures, that none of 
them could get out, but died away, glew'd as it were 
with tlie Moifture of the fides of the Glafs. I fancied 
too that the Change of Air in the Tube might contri- 
bute fomcthing to the untimely Death of the Flies, 
therefore I took, another Glafs Tube, and put into it 
fome of thofe Flies, and a few Leaves on which feverai 
of the little Lice were, and cover'd both ends with fine 
Gawfe, fo that there was a free Circulation of Air 5 
for I thought that the Eggs which they laid before 
were untimely and abortive, as it often has happen d 
on the like occafions. 

Thus iar I had brought matters on the 20th at M^ty^ 
when I obferved that the Flies which I had fhut up 
were not yet big with Egg, I obferv'd alfo that there 
were not near fo many Flies upon the Trees as there 
had been three days before. 

Being intorm'd that our Sea-fhore wa^ all Black with 
Flies, I repaired thither to fee whither they were of the 
fame kind with thofe upon the Trees, but I could not 
find one Fly 5 and they told me there, that the Flies 
ftaid but two days ^ and that, the firft time they were 
fpied, they were wafht away by a great rain that fell 
the miit night, and fo it happend again the night a t- 

L 1 1 1 1 2 ret 



( 6€% ) 

er their Return, and after that they were not i^tn any 
/nore. 

Becaiife the Flies did not live above two days in the 
laft closed Tube, I went again on the a 5th of May into 
two dillind Gardens^ becaufe I could find but one Fly 
in the firft Garden, where there had been To many be- 
fore^ and in t other, where there had been many 
thoufands both of Flies and Lice, I could get but nine, 
and that too with looking out nicely. 

Thefe laft Flies that I caught were all Females, and 
had their Eggs in them; from whence I more ftrongly 
concluded that the Black Flies did the Trees no harm ; 
for if they had laid their Eggs on the Trees, and that 
all their Eggs had produced fo many living Infeds, 
there would not^ 1 am pofitive, one Leaf, or any Fruit 
have remained on the Trees. 

After that thefe laft Flies had remain'd two days, 
and as many nights (hut up in the Glafs Tube, there 
were but three left alive* 

Now to fee whither the Water is the natural Ele- 
ment of thefe Creatures, as fome fay that they are pro- 
duced by the Sea, others from Ditches, f took a great 
Beer-glafs, and filfd it about half an Inch high with 
Water, and put 3 of my Flies upon fome Plumb-tree 
Leaves, and fo threw them in 5 but I obferv'd that they 
had an Averfion to the Water, for as foon as they 
came near it with their Feet, they prefently ran back- 
ward, and the xit-^^x. day they were all of them dead. 

Upon the occafion of taking thefe Flies, and the 
great number of Lice that fate upon the Leaves , of 
which I have given a Draught, in my printed Letter 
of the loth ofjulji, 1695, where I alfofaid that tiicfe 
Creatures bring forth their young without €opuladon 5 
I ftiall fend you a Draught of them, as if i had never 
fpoken of them before, becaufe I intend to bring r hefe 
Creatures into the Clafs of thofe that are tound'living 
n the Seed of Males. Odci> 



Opening. thefe Creatures anew^ not thofe that were 
come to their full Growth, but thofe that were fo 
fmall, as that 25 of them would make but one great 
one, as t had taken out of the full grown ones the 
young, in which Idid ncrt: only perceive the fhape of 
their Limbs, but could alfo behold very dilindly their 
Eyes 3 fo alfo out of the faid little ones I took feveral 
fmall oval Figures, which Were very Tranfparent, and 
without all doubt would have become living Creatures^ 
ior when 1 diHeded fuch as were a little bigger, and 
that gradually, I found that the oval Figures were alfo 
proportionably Greater, fo far that the little Creatures 
were compleatly grown, and in aftate to be Difclofed 
or Brought forth. 

You know Sir, that my Hypothefis is, that no Crea- 
tures that have Life, can be produced by themfelves, 
wherewith I imagine that many have been fatisfied, 
efpecialiy fuch as have feen what I have already ad- 
vanced about the Seeds of Plants. 

Now kt us confider the two forts of little Creatures- 
that were found upon the Leaves of the Trees, the one 
fort being Green and t other Blackilli, and the Analo* 
gy or Similitude of their Generation with that of thofe 
living Creatures that are tound in the Seed of Males, 
As thofe little Creatures which we call Lice, are im- 
pregnated, tho in their Mothers Bellies, with a Semi- 
nal Matter, from whence other Creatures of the fame 
nature are likewife to Proceed, fo alfo the Creatures in 
the Male Seed quit not their ftation in the Tefticles of 
Animals, without leaving behind them other little 
ereatures,or elfe fomeSeminal matter from whence their 
Likeneffes are to proceed, and that without Copulation, 
wherein they agree with the before-mention'd Crea- 
tures. 

Now we obferve in thofe little Creatures caird Lice, 
fomething that does not oficur, as I know of, in other 
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Creatures, to wit, tliM tjfiefe Oeatures bring forth 
young without any Copulation with Males, afterwards 
caft their Skins, and from Creeping Infers become Flies, 
which, when one beholds them with the naked Eye, 
one would not imagine to proceed from fuch a Change, 
for they are twice as long, reckoning their Wings, af- 
ter they are turn'd to Flies as before. 

Now as thefe Creatures turn from Creeping into 
Flying,after that they have brought forth many young, 
fo we may imagin it to proceed with, the Creatiires in 
the Male Seed ; to wit> the Male Creatures being in the 
Tefticles leave behind them, e're that they come out, a 
Seminal Matter, orelfe young Creatures without Copu- 
lation, and that the full grown Male-Seed-Creatures be- 
ing injefted into the Matrix^and there receiving noiiriih- 
ment, alTume a Figure like to thofe Creatures from 
whence they iiTued ; or to thole, into whofe Matrices 
they are injeded ; but this change upon the account 
of the littleneis, and the m een gejchlkfheit remains con- 
cealed from our Eyes,and we muft be contented to have 
feen fuch a Procreation and chani^e before our Eves in 
the before-mentioned little Creatures. 

Furthermore, I caufed feveral of th^ faid Green Lice, 
that were m great number upon the Leaves of Gurrant- 
Trees, to be brought co me, and thofe of them that 
lay for dead, and were rounder and whiter than the 
others that were living and moving^ I cut out with the 
little pieces of Leaves whereon they lay and fruck faft 5 
for if one iliould go to remove one of thefe lirde Crea- 
tures with a Needle or a Pin, 'tis odds but one hurts 
the others that are (hut up in the Bellies of the dead 
ones. 

Thefe Pieces of Leaves, whereon the dead Creatures 
lay, I put into a great wide Gla(s Tube, covered at 
both ends with fine Linnen^ for I concluded that the 
death of thofe Lice w^as occafioned bv another Crea- 
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ture, or an Egg thruft ifito their Bodies, where it re-* 
ceives its food and growth, and then makes its way out 
of their bodies again, 

Ihad (hut up diefe dead Lice about eight days, when 
I obferv*d two little Flies, of quite another make, in 
Wings, Colour and Shape, leaping about the Glafs. 

1 (hifted tiiefe Flies into another Glafs Tube, where 
I had betore put fix Creen Lice^ which I had taken 
irom the Leaf of a Currant-tme, and thofe of the 
moft full grown, and yet they were not come to that 
perfection, as that I could obferve thofe parts which 
were to become Wings. 

Thefe Flies, as foon as ever they came near the faid 
Lice, brought the hinder part of their Body, which 
was pretty long, between all their Feet, and ftretcht 
their Body fo far out, that their Tail making a kind of 
femicircle with the reft of the Body, fas you may fee 
in the Draught annext) ftood out beyond their Head, 
and in this manner they infinuated their Tail into the 
Bodies of the Worms, and this the Flies did in a fhort 
time to all the Worms they came near to 5 but that 
which M/as moft remarkable in this A6tion was, that in 
this conjunftion they never toucht the Lice, either vv^ith 
their Feet or Bodies,they being much too mjcU or large 
to approach them,fo that they often elTay'd to approach 
thefe Creatures, in order to thruft in their Tails into 
their Bodies,and could not effed it 3 nay,one would fay 
they were £0 afraid of thefe Lice as if they would have 
devoured them ; and as theyentred the Bodies of the 
Lice they made a Trille^de motion ot ftiaking with their 
Tail, which come to be done that they might thruft it 
in the farther. 

Now as the Flies remained but two days alive with- 
out Copulation, as ever I obferv'd, whereas the Green 
Lice lived feven or eight days, I thought no other* 
wiCe 5 but chac die Flies by that infinuation of their 
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Tailsinto the Bodies of thofeLiee^ did withal convey 
their Eggs in at the fametime^ and that from thofe 
Eggs young Worms (houldjhave been prodiiced, which 
having received their Nourifhment and Iticreafe from 
tLe Bodies of the Lice^ ftiodd be changed again into a 
Fly, but the Green Lice diedi and for the moft part 
dried away* 

Not content with tliis obferfation, I got together 
again 25 dead Lice, all of whifch had in their Bellies a 
Worm, orelfe a Fly newly changed, icir I (aw thro the 
skin of fome of the Lice, living Flies, which Flies I 
took out alive from the bodies .of fome of thofe Green 
Lice which I opened on purpofe* 

Having (hut up tiiefe Lice in a clean Glafs Tube, 
and fome days after the Flie coming out of them, I 
went into the Garden to get four Caterpillars or Riper 
Worms, amongft which there was one that was very 
hairy, and I obferved that when one of the Flies ap- 
proacht this hairy Ripe Worm, to thruft his Tail into 
him, as foon as he toucht the Hair he fuddeoly drew 
it back again. 

I put alfo into the Glafs Tube; together with the 

Worms or creeping Infeds,three/2//re/i> cafes~^r Popkens^ 

which had lain in their Web in fome withered Leaves, 

v/ith this Profpe6t that the faid Flies ftiould infinuate 

their Eggs into the bodies of the Worms, and that fo 

doing, there might proceed from the body of each one 

25 Flies, but they did notfucceed with me, becatifr, 

as I imagined, all the Flies, tho fix or eight of rhem 

together were running and flying about the Glafs Tube, 

died away without laying Eggs, which I judged, v/as 

only becanfethey wanted food, for we fee that there 

are fome Flies that lay Eggs without eating, and then 

die, whereas others (hall lay no Eggs unlefs they 
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Fig. !• (hews the bignefs and ftiape of one of thefe 
Creatures eall'd Lice, as they appeared to the naked 
eye. 

Fig. 2. A B C D E F (hews the Skin of the Body of 
a Loufe, as the back part of it appeared thro the Mag* 
nifyingGlafs, whereof the Infide of the Body was eat 
out by a Worm. 

By A Bis (hewn the Hole, which the Fly, that 
came out of the Worm had made 5 which Worm re- 
ceiv'd its Nourifhrnent and Growth, as is faid before, 
from the Body of the Loufe. 

D and E are the Eyes abounding with many Sights, 
wherein they agree with the Sights of other Flying, 
Creatures. 

G and H are the Horns of this Creature, which con- 
lift of feveral Joynts, and are covered with HairSs 

F and I reprefents one of the ^\yi Feet, and the ex- 
tremities of thQ other five are defcrib'd by K K K K. 

Thefe Feet are many of them empty, and befet with 
Hairs, each having two Claws at the end of them. 

This fort of Creature had feveral Protuberant Spots 
on its Back. 

Fig, 3, ABCDEF, &c. (hews the Fly that 
proceeds from fuch a Creature as is defcribed by Fig.i. 
receiving its Growth and Nourifliment whilft a Worm 
in the Belly of the Loufe,and laftly is changed from an 
aurelia to a Fly, and confequently is not with all its In- 
ftruments and Members as big as Fig i. 

Between C and E are reprefented the Eyes of the 
Fly full of many fights. 

D L and D M (hews the two Horns, each confifting 
of a great many Joints covered with Hair, which is no 
unpleafant fight. 

But fbme of the other Flies had not fucli long Horns^ 
from whence J concluded that one fort were Males, 
and the other Fenfjales. 
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F and G gives you the Inftruments which the Fly 
has upon bis Head, and with which, according to my 
opinion^ he gathers his Food, and brings it into his 
Body; 

I forgot to obferve whether the part I, which is the 
Tail, be arm'd with a Sting or pointed Inftrument. 

By A Q. P O B is (hown two great and two httle 
\¥ings, which is full of abundance of Hairs, as well 
upon the PJks as the Circumference of em. 

R R R, &c. reprelent the fix Legs full of Joynts, 
and covered with Hair, at the end of which I could 
difcover no Claws 5 and becaufe the Limner judged 
that the ends of the Hairs, which cover'd the extremi- 
ties of the Feet, were httle Weerhaakjens^ he has in 
fome manner reprefented them. 

S T V reprefents a little Silver Inftrument, to which 
the Fly, being dead, was fattened, for it would have 
been impoffible to have defcribed the Fly if it had been 
alive. 

Now if weobierve the wonderful Formation of fuch 
a fmall Creature, and how fuch a Fly is produced, and 
then confider that the Worm which is changed into the 
Fly, and we imagine that fuch a thing will not hap- 
pen, unlefs the Worm that comes out of the Egg of 
the Fly, makes ufe of another Creature for its Food, 
we muft remain perfedly amazed. 

Now I faw many dead Creatures lye about in the 
Tube from whence no Flies were produced, and from 
whence I did not imagin that any Flies would come, 
believing r had not handled them foft enough, and 
that therefore they were dead^ but about a fortnight 
after I faw feven Fliesleaping about the Glafs, which 
alfo remained but two days alive, and were of a quite 
different make from the other Flies, for their Bodies 
were fhorter than thofe of the other Creatures. 
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After this I went into a (^rden, where I faw little 
Lice upon the Leaves of a Hazel-nut-Tree, I took feme 
of them and brought them home with me, and view- 
ing them I obferved that they agreed pretty much in 
ftiape with the Green ones, with this difference, that 
they were lefs by half 3 for after that fome of them 
were changed into Flying Creatures, their Bodies were 
not bigger than a jSngle courfe Sand, and covered with 
abundance of Hair, and at the ends of thofe Hairs, 
fmall clear Drops of Moifture, but when they had (bed 
their laft Skin, and were turn d into Flies, I could per- 
ceive no Hair on their Bodies. 

I open'd alfo feveral of thefe Lice, and took the 
young ones out of their Bellies. 

I formerly imagined that all thofe Creatures whofe 
Tails or hinder part of their Bodies were crooked or 
bending (Krings of Kerfs) as are moft Flying Crea- 
tures, and alfo the Body of the Scorpion, were Worms 
or Reptiles before their change, but I have found by 
my obfervations of thefe and fuchlike Creatures, that I 
was miftaken ; for the Bodies of thefe Creatures are al- 
fo crooked (gekerfi) and yet they come without any 
change from their Mothers Bellies. 

Thefe three before- mentioned aHreli£ , after they had 
been (hut up about eight days in the Tube, I faw that 
from one of them a Flying Creature was produced, 
which was of a grey colour, and the undermoft of the 
Wings and the Body was yellowiflh, otherwife, it was 
juft like the Creature we call a Moth, only larger than 
the White Moth,that eatsCloath,when they are Worms 

The dipt skin of the before-mentioned Flying Crea-* 
ture, which the aurelia had parted with , was in my 
Judgment the fourth part longer than it had been whilft 
the Fly was Ihut up in it. 

The next day I had the lack, that the little Crea- 
ture in the fecond aurelia^ as I was obferving it, began 
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toftir, in order to get CHltof itsf'old ©r Wincling 

The firft mmon that this Creature made was, that 
it ftretcht out the hinder part of its body , which at 
the faine time lengthened the hinder part of the cafe 
in the fold or circular part, and ic remained fo; no foon- 
er happened this firft ftrerching, but it was follow'd 
with a fecpnd and third, whereby the circular parts of 
the cafe were much lengthned, and in this Aftion the 
cafe at that end where the head of the Fly was, burft 
open, and a Moth was perceiv'd Flying about the 
Glafs. 

The Win^;s of this new Creature were but half fo 
long as the Wings of that Creature that came out the 
day before. 

This Moth raifed his fhort Wings ftraight up, then 
iflretcht them out feveral times, and then fpread them 
over his Body, in doing which the Wings came to their 
Length, and the many fold Feathers, which lay fo 
thick over one another upon the Wings, upon tlie 
ftretching them forth were parted in feveral places, 
which was not unpleafant to behold, yielding a fort 
of a Marble, or party-colour'd glance. 

Thefe three Skins of the mnlm^ were with their 
fmalleft end faftned to the other in a little of the Web 
of the Worms, and tho I endeavoui^cd to divide them 
with (hifting their places, or fhakingthem together^yet 
it was all in vain. 

This made me inquire info the reafbn of fuch a Con- 
catenation, when taking one of them out of the Tube^ 
I faw that at the end of all, and alfo a little lower it 
was arm'd with an odd fort of crooked Hooks (kxome 
haakjms) which feem'd to me to be given them oxt 
purpofe, that they might get the eafier out of their in- 
cloibre. 
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For if the imprifoiied Creature ftretches out its body 
in order to come out, one of the before-ffiention&3 
Hooks will remain in the Weh, whei^eby when it draws 
in its body, the fhell wherein it is involv'd can't foUow, 
in doing which the creature gets rid of it more readily 5. 
mid we anew difcover the unfpeakable perfedion of 
fuch a (mall Infeft, if we take a vkw ot the maoifold 
and unconceivable number of the Feathers and Quills, 
which ftkk in the Body and Wings of fuch a Moth, 
and which by their Eying and leaping about the Glafs, 
ftiick againft the (ides of it, whereby we perceive the 
different figures ot moft ot them, I muft: needs fay I 
can't but be amaz'd. 

I thought fit to defcribe the ttoomd-Ueo^ (k^^me 
haakjens) of fuch a contemptible cafe. 

Fig. 4. A B C D E fhows a fmall part of the lower 
end of fuch a cafe, where with B C D is defcribed the 
crooked hooks, in which the Web of the cafes are fo 
intangled by the Worm, into which it is changed, that 
there is a great deal of trouble before one can cleanfe 
it of the Web. 

Three or four years ago all the Leaves of the Trees in 
my Garden^ and all the bloffoms were fo devoured by 
the Worms or Creeping Infers, that in the Spring 
there was not one Leaf of a Tree remaining ; and I 
imagined that few of thofe Infefts for want of Food 
would arrive to their change, that if, be turned into 
Flying Creatures ^ however I took feveral of thofe 
dried and confum'd Leaves and Bloflbms^ together with 
the Webs, and fhut them up in a Box, and the follow- 
ing year I perceived that feverallittle and different forts 
of Flies were produced by them 5 amongft which I 
took the skin oi one of che cafes , which the Fly had 
left, and fet it before the Magnifying Glafs, and caufed 
it to be drawn, becaufe it had an Inftrument of a quite 
diierent make from the firft. 



Fig. 5. F G H I (hows the hinder part of the laft 
mentioned cafe, where by G H are defcribed the well 
made (harp Points, which are fo ufef ul to that Crea- 
ture, and to fatten it in the Web, whilft it is a 
Worm* 

I Ihall conclude here, and in the mean time remain, 



Sirj 



Tour mofl humhk Servant^ 

Anthony Van Leeuwenhoeck^ 



III. A Letter from Mr Charles King to Mr Sam. 
Doudy, F. R. S. concerning Crabs Eyes- 

Little Wirley, Decemb* 14. 

SIR, 

1 Cannot give you any fatisfaftory account of 
the Stones in the Heads of Craw-fifh, for I 
never made any obfervations but cafually, and 
without any defign of a particular account of them, 
having not fo much as made any note of the months 
that they firft appear, and what time they grow to 
perfedion. I only remember in general, that they are 
always on the outfide of the Stomach, while the old 
Coat fticks on the back of the Fifli, and pafs into the 
Stomach as foon as they caft their Coats, having never 
leen them on the outfide when they have changed, nor 
within before. And I alfo remember the Males change 
their Coats a confiderable time before the Females, for 
they always keep theirs till they have parted with their 

young 
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